The transport of heat deposited by a small low voltage electron beam in a strongly magnetized plasma is studied for a time interval in excess of two thousand ion gyro-periods. Electron temperatures are observed to evolve along and across the magnetic field at the classically predicted rates up to times approaching one thousand gyro-periods. At later times the onset of low frequency fluctuations (below one tenth the ion gyrofrequency) coincides with departures from classical behavior. It should be emphasized that the past decade has seen the development of increasingly sophisticated basic plasma experiments probing the nature of classical transport. Noteworthy among these are measurements of the effective cross-field thermal conductivity 5 , determination of velocity-space transport 6 , and test particle transport in non-neutral plasmas 7 .
The theoretical foundations of heat transport due to Coulomb collisions (i.e., classical transport) in strongly magnetized plasmas (i.e., electron gyrofrequency much larger than the Coulomb collision frequency, Ω e >> ν ie ) have been known 1, 2, 3 for nearly half a century. However, this intrinsically anisotropic phenomenon has been extremely difficult to observe in the laboratory for both fundamental reasons and lack of suitable experimental facilities. It is quite common for heat transport experiments to yield transport rates that are enhanced by orders of magnitude over the classical values (i.e., so-called anomalous transport); the extreme measure of anomaly for cross-field transport being the Bohm-diffusion coefficient. In this letter we report measurements of electron heat transport from a carefully chosen experimental arrangement using the Large Plasma Device 4 (LAPD) at UCLA that conclusively demonstrates the two-dimensional (i.e., simultaneous transport along and across the confining magnetic field) pattern characteristic of the classical theory. It is also shown that classical transport proceeds until the spontaneous growth of fluctuations overwhelms the effects of Coulomb collisions.
It should be emphasized that the past decade has seen the development of increasingly sophisticated basic plasma experiments probing the nature of classical transport. Noteworthy among these are measurements of the effective cross-field thermal conductivity 5 , determination of velocity-space transport 6 , and test particle transport in non-neutral plasmas 7 .
The classical electron thermal conductivity in the axial direction (along the confining magnetic field, B 0 ) is given 2 by κ || = (3.16)n e T e τ e m e , and, in the transverse direction, by κ ⊥ = (1.47)κ || (Ω e τ e ) −2 , where n e is the electron plasma density, T e the electron temperature (in electron-volts), m e the electron mass and τ e = (3. The experimental setup is illustrated in Fig. 1 . A large 40 cm diameter background plasma is generated by electrons emitted from a heated, BariumOxide coated cathode and subsequently accelerated (to about 50 V) by a semitransparent grid anode located 60 cm from the cathode. The accelerated electrons drift into a 9.4 m long vacuum chamber and strike neutral Helium gas at a fill pressure of 1. × 10 −4 Torr to produce a plasma with a greater than 75% degree of ionization with measured densities of 1. − 4. × 10 12 , T e = 6 − 8 eV and ion temperature T i = 1 eV, at B 0 = 1 kG. For this field strength the ions are so strongly magnetized that, for the present purposes, the plasma column can be considered infinite in radial extent.
The heat transport studies reported here are performed in the so-called afterglow phase of the plasma, i.e., after the discharge voltage pulse is terminated. In the afterglow plasma T e decays rapidly (on a time scale of 100 µs) due to classical axial transport ( radial transport is negligible because a/L is large) to the ends of the device and cooling due to energy transfer to the ions (an important process for T e < 1.5 eV). The plasma density, however, decays slowly Electron temperature measurements are taken at axial locations significantly larger than the axial extent of the heat source. As indicated in 
where (r, z) refer to the radial and axial coordinates, m i is the ion mass, with n 0 the neutral density and σ i0 the collision cross section of neutral Helium. terminated and the electron temperature in the center of the beam source is observed to rise at both locations (noisy curves beginning at t = 0). The conduction of heat due to Coulomb collisions using classical coefficients predicts the observed behavior (smooth curves beginning at t = -1.0 ms). Radial transport is essential. The temperature plume would be much longer and the temperature much higher if the radial heat conduction coefficient were zero (κ ⊥ = 0, the broken curves).
The time evolution of the electron temperature at a radial location corresponding to the center of the beam is shown in Fig. 2 . The smooth solid curves beginning at t = -1 ms are the numerical solutions to Eqs. (1) and (2) at the two axial locations z 1 and z 2 . The predicted temperature behavior extends from during the discharge, just before termination of the discharge voltage pulse, to 1 ms after the beam is turned on. The beam is turned on 0.5 ms after termination of the discharge pulse. For this case the plasma density is taken to remain constant at 2.25 × 10 12 cm −3 . This assumption simplifies the comparison of theory to experiment by removing one variable from the theory and is a good approximation for the relatively short time interval (1ms) examined in this case.
The measured variation in plasma density is used in the theory when comparing the temperature evolution over a longer time interval. The two theoretical curves are to be compared to the measured evolution of the electron temperature represented by the noisy solid curves beginning at t = 0 (these traces are averaged over twenty plasma pulses). The broken curves beginning near t = 0 correspond to the theoretical prediction neglecting the effect of radial transport (i.e., setting 
